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ABSTRACT. The purpose of this study was to examine the effect of student-led assessment on achievement emotions and
science concept understanding in middle school science classes. For this purpose, 4 of the 7 classes in the third grade of mid-
dle school in small and medium-sized cities were selected as the experimental group and conducted student-led assessment,
while the comparative group (3 classes) conducted teacher-led assessment. The student-led assessment consisted of 4 stages in
which learners took initiative to set learning goals and develop assessment criteria, conduct self assessment and peer assess-
ment, and carry out seven assessment activities. Student-led assessment was effective in improving positive achievement emo-
tions and relieving negative achievement emotions and increasing students' science concept understanding in middle school
students. Students perform student-led assessment, grasp their reach, and repeatedly go through reflective thinking to compen-
sate for deficiencies in the learning process. Therefore, student-led assessment can be used as a tool to increase science con-
cept understanding by continuously checking the level of science concept understanding.
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Table 1. Steps of student-led assessment

Steps of student-led assessment

Contents

Set learning objectives

- Learning situation recognition and setting learning objectives for problem solving

Development of assessment criteria

- Extract content to assess based on core concepts
- Development of assessment criteria using level 1, 2, and 3 scale methods

Self-assessment

- Conducting self-assessment according to the assessment criteria and writing the basis for assessment

- Conducting peer-assessment through interaction based on assessment criteria
1) Student explains what he/she understands to his/her partner (using various schematics such as

formulas and drawings)

2) After the explanation, student asks or points out the missing part based on the assessment criteria

Peer-assessment

and corrects the incorrect explanation or misunderstanding.

3) Ask the teacher a question if there is an inaccurate part or agreement, and if the answer is correct,
praise and encourage student.

4) Switch roles and continue

5) Conducting peer-assessment according to the assessment criteria and writing the basis for the

assessment
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Sequence Activities Periods (45min)
1 A change in matter 2Periods
2 The law of mass conservation in sediment production reaction experiments 2Periods
3 The law of mass conservation in gas-generating reaction experiments 2Periods
4 Interpretation of constant component ratio law data 2Periods
5 Model the constant component ratio law 2Periods
6 The law of gas reaction 2Periods
7 Unit Summary Writing 2Periods

Table 3. Course for application of student-led assessment

Steps Learning process

Teaching and learning process

Problem determination

- Recognize learning problem situations and motivate learning
- Build expectations for learning

- Set learning objectives for troubleshooting

Student-led assessment (experimental group)

Teacher-led assessment (comparative group)

Introduction
Set learning objectives
with your

the class

- Set your own learning goals

- Compare your own learning objectives
peers' learning objectives

- Set shared learning objectives throughout

- Identify teacher—-set learning objec-
tives

Conducting an inquiry
Development

- Responsible exploration through individual survey activities or group activities
- Active participation in problem solving through communication with colleagues

Application - Apply to social issues to extend to lifelong learning
Self-reflection - Reflect on your changed behavior and knowledge after the goals and actions
you set during the  introduction phase
Student-led assessment (experimental group)  Teacher-led assessment (comparative group)
- Development of student—led assessment
criteria i
- Teacher presents assessment cri-
Assessment : _Self.—assessment based on assessment teria
Assessment criteria - Assessment of the degree of attain-

- Peer assessment based on assessment

criteria

2023, Vol. 67, No. 4 .
ing goals

peer—assessment

- Assess the degree of attainment of learn-
through self-assessment and

ment of learning goals with forma-
tive assessment questions prepared
by teachers.
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Sequence Question
1 Before class, how did the activity of setting learning goals affect you?
5 After class, how did you think the activity of setting the assessment criteria to levels 1, 2, and 3 according to the core

concepts affected you?

After class, what was the positive effect of self-assessment activities that assessed yourself according to the assessment

3 criteria set?

4 After_class, what was the negative effect of self-assessment activities that assessed themselves according to the assessment
criteria set?

5 After class, what was the positive effect of peer-assessment activities that assessed friends according to the assessment
criteria set?

6 After class, what was the negative effect of peer-assessment activities that assessed friends according to the assessment

criteria set?
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Table 5. Summary writing assessment framework
Elements Criteria Level
Students present all five big ideas integrally in summary writing 4
Big idea Students properly present some of the big ideas in summary writing 3
Students simply list big ideas in summary writing, or when it's low-level 2
Students do not have a big idea related to the topic in summary writing 1
Explaining all scientific concepts related to the subject in summary writing and properly expressing the relationship 4
between them
Scc;ir;gpf;ltc Summary writing only explains the scientific concepts related to the subject 3
Presenting only a part of the scientific concepts related to the subject in summary writing 2
Summary writing does not show a scientific concept related to the subject 1
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Table 6. Achievement emotions based control-value theory
Object focus Appraisal Achievement emotion
Value Control
high Expected Enjoyment
positive (success) moderate Hope
Outcome low Hopelessness
(prospective) high Expected relief
negative (failure) moderate Anxiety
low Hopelessness
N/A Joy
positive (success) self Pride
Outcome others Gratitude
(retrospective) N/A Sadness
negative (failure) self Shame
others Anger
positive high Enjoyment
Activity .rTegative ‘ high Ange'r
positive/negative low Frustration
N/A high/low Boredom
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Table 7. ANCOVA result on the post-character positive achievement emotion test
Elements Group N M SD F p
Experimental 100 3.66 0.89 .
J 51.570 .000
el Comparative 78 2.94 0.98
. Experimental 100 3.72 1.10
Prid 1.136 288
nide Comparative 78 3.08 112
Experimental 100 3.69 0.87 .
Total 50.214 .000
o Comparative 78 3.01 0.95
p<.1, "p<.01, ""p<.001
Table 8. ANCOVA result on the post-character negative achievement emotion test
Elements Group N M SD F p
Experimental 100 2.14 0.79 -
An, 39.738 .000
get Comparative 78 2.89 1.27
. Experimental 100 2.80 0.89
Anx 2.152 144
ety Comparative 78 2.86 1.00
Experimental 100 2.40 0.86 -
Shame rperimen 32.350 000
Comparative 78 3.24 1.35
Experimental 100 2.68 0.98 -
Bored 12.410 .001
oredom Comparative 78 327 136
Experimental 100 2.77 1.05 -
Hopel 14.812 .
opelessness Comparative 78 3.40 126 8 000
Experimental 100 2.56 0.75 -
Total 56.125 .000
o Comparative 78 3.13 0.65
p<.1, "p<.01, "p<.001
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Table 9. Effect size of sub-elements of achievement emotion
Joy Pride Anger Anxiety Shame Boredom Hopelessness Total
ny° 0.226 0.006 0.184 0.155 0.066 0.077 0.410
Effect Size L S L L M M L

S: Small, M: Medium (>0.06), L: Large (>0.15)
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Table 10. The t-test results of the post-scientific concept understanding test

Domain Group N M SD t p
Post-scientific concept Experimental 100 39.38 25.69 2.806 0.005™
understanding test Comparative 78 28.04 26.93 ’ .

“p<.1, “p<.01, ""p<.001
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Figure 1. Post-science concept understanding test of experimen-
tal group’s.
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Figure 2. Post-scientific concept understanding test of compar-
ative group’s.
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Big ideacl| A AHF o] it 2.0002 H AT
0.88%r} Eoromn, A A o7 JoJulgh 2ol 7} Ql= A
o & VERFTH=5.515, *'p<.001). 2°F 27|04 Big
ideao]] gk =28 SHAY 5 Hlw gt A, 025 AL,
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Table 11. The t-test results of big idea and science concept in summary writing

Domain Group level 0 level 1 level 2 level 3 Total Average t p
Experimental 12 13 38 37 100 2.000 -
Big id 5.515 .000
g 1dea Comparative 29 24 11 14 78 0.88
Experimental 8 17 45 30 100 1.97 -
A scientifi t 5.441 .001
scientiiic coneep Comparative 20 28 21 9 78 0.97

*p<.1, "p<.01, **p<.001
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Figure 3. Summary writing of big idea elements of the experimental group’s.
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Figure 4. Summary writing of blg idea elements of the comparative group’s.
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